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WHAT IS CLAIMED IS: 



(b) 



A phage display library, comprising; 

a plurality of fragments of a substantially complete digest of 
substantially the entire genome of an organism; and 

plurality of phages, each of said phages containing one of said 
fragments. 



2 . The phage display library of claim 1 , wherein said organism is a 
pathogen selected from i^e group consisting of a virus, a bacterium, a yeast and 
a parasite. 

3. The phage displaV library of ci:^mi 2^N^ierein said virus is 
selected from the group consisting ot retrovirus ^ecies, hepatitis species, 
influenza species, human papillc^a^irus, h/rpd^s species, RSV and 
cytomegalovirus . 

4. The phage display lib/ary of clkim 2, wherein said bacterium is 
selected from the group consisting of My^Dbacte^ium tuberculosis and shigella, 

5. The phage display library of claim 2Xwherein said parasite is 
selected from the group consisting of Plasmodium specif, leishmania species, 
entamoeba species, giardia species, trichomonas specieiSy and trypanosoma 
species. 



6. A method of preparing a vaccine, comprising the steps of: 

(a) preparing a complete pepscan of at least one polypepfide of an 
organism; and 

(b) providing a vaccine carrier for said complete pepscan. 
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7. The method of claim 6, wherein said vaccine carrier includes a 
pharf^aceutically appropriate buffer. 

SX The method of claim 6, wherein said complete pepscan is 
produced w synthesizing peptides. 

9. The method of claim 6, wherein said complete pepscan is 
produced by a plurality of bacteria, said peptides are synthesized by said 
bacteria. 

10. The methodN^f claim 6, wherein said vaccine carrier includes a 
plurality of phages, said peptides are displayed by said phages. 



11. The method of clam 10, vmereims^^d phages are filamentous 



phages. 



12. The method of clairn H\, wherein each of said peptides is 



presented by a coat protein of sai 



filamd^^pus phages. 



13. The method of claim 12yAvher^in said coat protein is selected 
from the group consisting of pIII and pVIIL 




14. The method of claim 6, wherein said vaccine carrier includes an 
eukaryotic expression vector and said complete pepscai^ is represented by said 
vector. 



15. A method of vaccinating an, organism, comprising the steps of: 

(a) preparing a vaccine by the method of claim 6; ancr 

(b) administering said vaccine to the organism to be vacoinated. 
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16. The method of claim 15, wherein said complete pepscan is 
produced by synthesizing peptides. 

tJ. The method of claim 15, wherein said vaccine carrier includes a 
plurality of phages, said peptides are displayed by said phages. 



18. Th& method of claim 17, wherein said phages are filamentous 



phages. 



19. The method of claim 18, wherein each of said peptides is 
presented by a coat proteim^f said filamentous phages. 

20. The method of clMm 19, v^herein s^C^at protein is selected 
from the group consisting of pIII and . 




21. A method of prepar^g ^discoi^inuous liBrary of an organism 
having a genome, comprising the/steps ol 

(a) at least partially digesting at l^st a portion of the genome of the 



organism to formi 
representing at leas 



a pliyalitV of fragments, said portion 
a pan of a single biological unit; 

(b) ligating said fragments to form at least one ligated fragment; and 

(c) at least partially digesting said ligated^{ragment to form at least 
one conformational fragment. 



22. The method of claim 21, wherein said biological unit is a 
polypeptide. 



23. 
(d) 



The method of claim 21, further comprising: \ 
providing a display carrier for said at least one confo 
fragment. 



iaational 
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V 24. The method of claim 23, wherein said display carrier includes at 
lelast one bacterium and said at least one conformational fragment is inserted 
intoNgenetic material within said at least one bacterium. - 

25V The method of claim 23, wherein said display carrier includes at 
least one pmge and said at least one conformational fragment is inserted into 
genetic material within said phage. 

26. The m^hod of claim 25, wherein said phage is a filamentous 
phage. \ 



27 . The method of c^lairaf26, wherein said at leaarbne conformational 
fragment is inserted into a geneuor a coatyprWin op^id filamentous phage. 

28. The method of /claim ^7, wherein said coat protein is selected 
from the group consisting of pIII and p^III. 

29. The method of claim 23/ wherein said display carrier includes an 
eukaryotic expression vector a^d^d at least\me conformational fragment is 
inserted into said vector. \ 

30 . A discontinuous library of the genome of an organism, comprising 
at least one confoniiational fragment, said at least one conformational fragment 
being a digestion product of a ligation product of at least two fragments from 
a digest of a portion of the genome of the organism, said portion representing 
at least a part of a single biological unit. \ 

31. The discontinuous library of claim 30, further compfvising a 
display carrier for displaying said at least one conformational fragment \ 
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32. The discontinuous library of claim 31, wherein said display 
^rrier includes at least one bacterium and said at least one conformational 
fr^ment is inserted into genetic material of said at least one bacterium. 

The discontinuous library of claim 31, wherein said display 
carrier iiMudes at least one phage, said at least one conformational fragment 
is inserted iMo genetic material of said at least one phage . 

34. Thes^iscontinuous library of claim 33, wherein said at least one 
phage is a filamentous phage. 

35. The discontmuous library of claim 34, wherein said genetic 
material is a gene for a coaXprotein of sata""HI2tB^ntous phage. 

36. The discontinuous HWary of claim 35, whergin said coat protein 
is selected from the group corisisMg of pIII ar 



37. The discontinuous 
carrier is a eukaryotic express 



libraryVof claim 31, wherein said display 
ion vec/oiX said at least one conformational 



fragment is inserted into said vsctor. 

V 

38. A method of preparing a conformational peptide, comprising the 
steps of; 

(a) preparing a discontinuous library of an org'^ism according to the 
method of claim 21; 

(b) inserting-said discontinuous library into an expression system; and 

(c) obtaining the conformational peptide from said expression system. 
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39. The method of claim 38, wherein said expression system includes 
least one bacterium, said discontinuous library is inserted into genetic 
macerial of said at least one bacterium. 

4^. The method of claim 38, wherein the conformational peptide is 
obtained f^Qm said expression system by isolating the conformational peptide, 
such that the conformational peptide is at least a partially purified 
conformational ^ptide. 

41 . The memod of claim 38, wherein said expression system includes 
at least one phage andXsaid discontinuous library is inserted into genetic 
material of said at least one^hage. 



42. The method of claiik 4t/whereinj 
filamentous phage. 



at least one phage is a 



43. The method of clai 
for a coat protein of said 



42, wheteiiysaid genetic material is a gene 
filamentous phage. 



44. The method of claiii 43, wherein saidycoat protein is selected 
from the group consisting of pIII arbd-t^VIIL 



45. A conformational peptide, comprising a peptide, >rtie sequence of 
said peptide being determined by a digestion product of a ligation product of 
at least two fragments of at least a partial digest of at least a porHon of the 
genome of an organism, said portion representing at least a part of a^single 
biological unit. 
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46. The conformational peptide of claim 45, wherein said peptide is 
obtaifited from an expression system, said expression system including said 
digestiota product. 

47. \The conformational peptide of claim 45, wherein said expression 
system includeiSyat least one phage, said digestion product is inserted into 
genetic material oisaid at least one phage. 

48. The confOTmational peptide of claim 47, wherein said at least one 
phage is a filamentous phage. 



49. The conformatiorM peptide q 
material is a gene for a coat pro|M?n of sai^ 



claim 48, wherein said genetic 
filamentous phage. 



50. The conformational peptidamf clai^^49^ said coat protein 
is selected from the group consisting ot pHI and pVIII. 




51, A method of preparing a vaccine, \omprising: 

(a) preparing a discontinuous library according to the method of 
claim 21; and 

(b) providing a vaccine carrier for said discodtinuous library. 

52. The method of claim 51, wherein said vaccine\arrier includes a 
pharmaceutically appropriate buffer. 



53. The method of claim 51, wherein said discontinuous" library is 
produced by a plurality of bacteria, said peptides are synthesized b,y said 



bacteria. 
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54. The method of clahrt 51, wherein said vaccine carrier includes at 
leasfyne phage and said discontinuous library is inserted into genetic material 
of saicmt least one phage. 

55. \The method of claim 54, wherein said at least one phage is a 
filamentous plrage. 

56. The iTOthod of claim 55, wherein said genetic material is a gene 
for a coat protein of said filamentous phage. 

57. The method of claim 56, wherein said coat protein is selected 
from the group consisting of mil and pVIIJ 

58. The method of claim\l/ wherein said vap<5ine carrier includes an 
eukaryotic expression vector and sa/cr^is(^mnuatfs library is inserted into said 
vector. 



59. A method of vaccinating an organism, comprising: 

(a) preparing a vaccina according toXthe method of claim 51; and 

(b) administering said Vaccine to the organism to be vaccinated. 



60. The method of claim 59, wherein said discontinuous library is 
produced by a plurality of bacteria, said peptides are\ynthesized by said 
bacteria, 

\ 

- 61 . The method of claim 59, wherein said vaccine carrier mcludes at 
least one phage, said discontinuous library is inserted into genetic mater^ial of 
said at least one phage. 
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62. The method of claim 61, wherein said at least one phage is a 
filamentous phage. 

The method of claim 62, wherein said genetic material is a gene 
for a coat Wotein of said filamentous phage. 

64. Tne method of claim 63, wherein said coat protein is selected 
from the group c^sisting of pIII and pVIII. 

65 . The method of claim 59, wherein said vaccine carrier includes an 
eukaryotic expression vector, said discontinuous library is inserted into said 
vector. 

66. A method of deleting an antibody for binding at least one 
discontinuous epitope of a singly biologitaP^dit of a first organism, 
comprising: 

(a) preparing a vaccination OTtity, siid vaccination entity being 
selected from the group aonsisting\o a discdatinuous library 
prepared according to the method of cHlTfn 21 and at least a 
portion of the single biological u^ of the first organism; 

(b) preparing immune materiaK^ administering said vaccination 
entity to a second organism; \^ 

(c) preparing a screening entity of the first organism, said screening 
entity being selected from the group consistirig of a discontinuous 
library prepared according to the method of clal^tn 21 and at least 
a portion of the single biological unit of the first organism, such 
that said screening entity and said vaccination entity are not 
identical; and 

(d) detecting the antibody for binding the discontinuous epitope by 
screening said screening entity with said immune material. \ 
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67. The method of claim 66, wherein said immune material includes 
seram containing at least one antibody. 

The method of claim 66, wherein said immune material includes 
a monoclonal antibody. 

69, TheuTiethod of claim 66, wherein said immune material includes 
polyclonal antibodies. 

70, A method of producing a passive vaccine against a first organism, 
comprising: \ 

(a) detecting an anahody for binding at least one discontinuous 
epitope of a single biological unit of the first organism according 
to the method of clairn\66; ar 

(b) providing a vaccine carrier /or said aktfcody. 

71, Th*e method of claim 70, /her^i/said immune material includes 
serum containing at least one antibody 



72. The method of claim 70, wherein said Vi^nune material includes 

\ 

a monoclonal antibody. 



73. The method of claim 70, wherein said immune material includes 
polyclonal antibodies. \^ 

74. A passive vaccine against a first organism, comprising at least one 
antibody for binding at least one discontinuous epitope of a single biological 
unit of the first organism, said antibody being prepared according to the rriethod 
of claim 66, and a vaccine carrier. 
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75. The passive vaccine of claim 74, wherein said immune material 
includes serum containing at least one antibody. 

76. \ The passive vaccine of claim 74, wherein said immune material 
includes a mb^oclonal antibody. 

77. The passive vaccine of claim 74, wherein said immune material 
includes polyclonal antibodies. 

78. A method of passively vaccinating an organism, comprising 
administering the passive vaccine prepared according to claim 74 to the 
organism. 



79. 
(a) 



(b) 



A diagnostic tool for 
an antibody for binding 
single biological unit of 
prepared by screening 
from a second organis 
entity including at lea; 
ligation product of dige 



least /o I 



firs 



tecti/ig a ^rst\organism, comprismg: 

liscontinupus epitope of a 
^t organism, said antibody being 
a/ scre'ejfaing entity with immune material 
itect said antibody, said screening 
digestion product of at least one 
tiQ^l fragmekits of at least a portion of the 
genome of the organism, said portion\epresenting at least a part 
of a single biological unit; and 
a detection assay for determining when said\ antibody is bound to 
said at least one discontinuous epitope of the\>rganism. 



to 



It or 



80. The diagnostic tool of claim 79, wherein said det;ection assay 
employs a detection moiety attached to said antibody. 



81. The diagnostic tool of claim 75, wherein said detection a^say 
employs a gradient, and a location of said antibody within said gradientXis 
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^ctated by said antibody binding to said at least one discontinuous epitope of 
the\rganism. 

82\ The diagnostic tool of claim 79, wherein said detection assay 
employs a ohromatograph, and a location of said antibody within said 
chromatograph\s dictated by said antibody binding to said at least one 
discontinuous epitope of the organism. 

83. A methooNfor determining a structure of a protein having an 
identified gene, comprising, the steps of: 

(a) preparing a conformational peptide of the protein from said gene 
according to the :^thod of claim 38; 

(b) screening said conrormationaT peptide ^ith a molecule, said 
molecule being characl^riz^a by having an interaction with the 
protein; 

(c) determining a sequence of said cofciformational peptide; and 

(d) deducing the structure off the pWtein from said sequence. 

84. The method of claim 83, v^erein 'said molecule is an antibody, 

said antibody is for binding to at least one discontinuous epitope of the protein. 

\ 

\ 

85. The method of claim 83, wherein said molecule is a ligand, said 

\ 

ligand is for binding to the protein. \ 

\ 

\ 

86. The method of claun 83, wherein said molecule is '^mimotope, 
said mimotope is fori)inding a mimotope binding site of the protein. 



87. A filter for determining if a theoretical structure of a protein is 
non-biological, comprising: . 
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(a) a dipeptide juxtaposition of the protein, said dipeptide 
juxtaposition being dictated by a sequence of a conformational 
peptide of the protein, said sequence being determined by a 
digestion product of a ligation product of at least two fragments 
of at least a partial digest of at least a portion of the genome of 
\an organism, said portion being characterized as representing at 
least a part of a single biological unit; and 

(b) an algorithm for comparing said dipeptide juxtaposition to the 
theoretical structure and for determining if the theoretical 
structure\s non-biological. 

88. A method of\btaining an antibody for binding at least one 
discontinuous epitope of a singl^^biological unit of a first organism, comprising 
the steps of: 

(a) preparing a vaccinatioit^^tity cf thd^^firi^l organism; 

administering said vacc/n\tioi/ entity tV^a-^econd organism for 
producing the antibody i 



(b) 
(c) 



detecting the antibody 
epitope of the single 



and 

for/bir^ng at least one discontinuous 
)logical ^unit of the first organism. 



according to the method of claim 66. 



89. The method of claim 88, wherein said singlKbiological unit is a 
polypeptide. 



90, The method of claim 88, further comprising providin^^a display 
carrier for said discontinuous library. 




91 . The method of claim 90, wherein said display carrier includes at 
least one bacterium, said discontinuous library is inserted into genetic material 
within said at least one bacterium. 
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92. The method of claim 90, wherein said display carrier includes at 
leas\ one phage, said discontinuous library is inserted into genetic material 
within\aid phage. 

93. \ The method of claim 90, wherein said phage is a filamentous 

phage. 

94. The i^'ethod of claim 91, wherein said discontinuous library is 
insened into a gene \ eoa. protein of said ffla^entous phage. 

\ 

95. The method of^claim 92, wherein said coat protein is selected 
from the group consisting of pm and pVIII. 

96. The method of clainr90, wjier^n said display carrier includes an 
eukaryotic expression vector and saia^iscont^|Jb^s library is inserted into said 
vector. 

97 . A vaccine, comprising ^ vacc/r^^ prepared according to the method 
of claim 6. 

98. The method of claim 97, wherein sai^vaccine carrier includes a 
pharmaceutically appropriate buffer. 

99. The method of claim 97, wherein said ccWplete pepscan is 
produced by synthesizing peptides. \ 



\ 

100. The method of claim 97, wherein said complete pepscan is 
produced by a plurality of bacteria, said peptides are synthesized \^ said 
bacteria. 
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101. The method of claim 97, wherein said vaccine carrier includes a 
plur^ity of phages, said peptides are displayed by said phages. 

lU^. The method of claim 101, wherein said phages are filamentous 
phages. 

103. Th^method of claim 102, wherein each of said peptides is 
presented by a coat\rotein of said filamentous phages. 



104. The method\3f claim 103, wherein said coat protein is selected 
from the group consisting onpIII and pVIIl. 

105. The method of clainr97, wherent^id vaccine carrier includes an 
eukaryotic expression vector and sai^ompl^eNpep^can is represented by said 
vector. 

106. A diagnostic toot for c etecting an antibody for binding an epitope 
of an organism having a genome, qpmprising: 

a conformational unit, Wd conform'Htionai unit selected from the 
group consisting of a conformationals peptide of the organism 
prepared according to claim 38 and a discontinuous library of the 
organism prepared according to the method of claim 21; and 
a detection assay for determining when said\onformational unit 
is bound by the antibody. 



(a) 



(b) 



- 107. The diagnostic tool of claim 106, wherein said deri^ction assay 
employs a detection moiety attached to said conformational unit. 
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108, The diagnostic tool of claim 106, wherein said detection assay 
empldvs a gradient, and a location of said conformational unit within said 
gradient\s dictated by the antibody binding to said conformational unit. 



109. "Nie diagnostic tool of claim 106, wherein said detection assay 
employs a chroniktograph, and a location of said conformational unit within 

said chromatograph\ dictated by the antibody binding to said conformational 

\ 

unit. 



110. A method of detdgting an antibody for binding an epitope of an 



(b) 



organism having a genome, comprising the 
(a) incubating said conform 
106 with a sample contai 
performing said detection 
106 for determining whe: 
the antibody. 




diagnostic tool of claim 
and 

the diagnostic tool of claim 
nformational unit is bound by 



111. 
(a) 



(b) 




A method of detecting a first organism, cd^prising the steps of: 

\ 

incubating said antibody of the diagnostic tobl of claim 79 with 



a sample containing at least one discontinuous epitope of the first 
organism; and \ 
performing said detection assay for determining W^en said 
antibody is bound to said at least one discontinuous epitope\f the 
organism. 





